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(54) Recording/reproducing method and apparatus, processing apparatus, and recording 
medium for video signal having copy control information 



(57) Electronic watermark information obtained by 
changing a luminance value of a luminance signal in a 
video signal and a copy generation management signal 
(CGMS signal) inserted into an area out of a scan region 
of the video signal are recorded into a recording medi- 
um. A reproducing apparatus comprises an electronic 
watermark information detecting circuit, a CGMS signal 



detecting circuit, a control circuit to which detected elec- 
tronic watermark information and CGMS signal are sup- 
plied, and a video signal processing circuit controlled by 
an output of the control circuit. When the electronic wa- 
termark information and the CGMS signal have a ration- 
al relation, the video signal processing circuit is control- 
led to output the video signal. 
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Description 

[0001] The present invention relates to recording and 
reproducing method and apparatus, processing appa- 
ratus, and recording medium for a video signal having 
copy control information including another information, 
that is, electronic watermark information and a copy 
generation management signal multiplexed or embed- 
ded on/in image data, especially, a video signal in order 
to control reproduction or recording of an original image 
or to clarify the source of the image. 
[0002] Among the several methods for embedding 
electronic watermark (data hidden or embedded) infor- 
mation in a video signal, representative one is described 
in "Data Hiding Technique" in ITE Technical Report, Vol. 
21, No. 31, pp. 3 - 8. Another conventional information 
embedding technique is described in Nikkei Electronics, 
No. 683, pp. 99 - 1 07, 1 997. It is described that, in these 
conventional techniques, information different from that 
of an inherent video signal is embedded in a part of the 
video signal by using statistical characteristics of an im- 
age and a control signal showing the source of the in- 
herent image and further determining whether the signal 
can be reproduced or not by using the embedded infor- 
mation upon reproduction is generated. In the conven- 
tional technique, information different from that of an in- 
herent image is embedded in a part of the image by us- 
ing statistical characteristics of the image and a control 
signal showing the source of the inherent image and fur- 
ther determining whether the signal can be reproduced 
or not by using the embedded information upon repro- 
duction is generated. 

[0003] Generally widely recognized copy control is 
carried out by "full copy inhibition" or "copy only once 
permission". The latter is positioned as a copy genera- 
tion management system (CGMS). In case of permitting 
copy only once, the signal is rewritten upon copy oper- 
ation from "copy once permission" to "copy inhibition". 
[0004] The foregoing literatures, however, do not de- 
scribe that copy control is performed by a combination 
of such a technique and electronic watermark informa- 
tion. 

[0005] It is an object of the invention to provide record- 
ing and reproducing method and apparatus, processing 
apparatus, and recording medium for a video signal hav- 
ing copy control information, which can easily discrimi- 
nate whether the signal is reproducible or not. 
[0006] Another object of the invention is to provide re- 
cording and reproducing method and apparatus, 
processing apparatus, and recording medium for a vid- 
eo signal having copy control information such as elec- 
tronic watermark information, copy generation manage- 
ment signal, and the like. 

[0007] Further another object of the invention is to 
provide reproducing method and apparatus and 
processing apparatus for a video signal having copy 
control information, which can inhibit outputting of a re- 
produced signal when the copy control information is il- 



legally operated. 

[0008] Further another object of the invention is to 
provide reproducing method and apparatus and 
processing apparatus for a video signal which can per- 
5 form copy control in consideration of copy generation 
management system by using copy control information 
included in a luminance signal of a video signal which 
is once recorded to VCR, video disk, or the like. 
[0009] In a recording medium of the invention, a video 
signal, electronic watermark information which is em- 
bedded in the video signal and has copy control infor- 
mation, and a CGMS signal for copy control inserted into 
the video signal are recorded. The electronic watermark 
information can be obtained by changing a luminance 
value of a luminance signal in a predetermined position 
of a video signal. Preferably, a range of changing the 
luminance value of the luminance signal is set to a per- 
missible alteration range. The CGMS signal is inserted 
into a region outside of a scan region of the video signal. 
Preferably, the CGMS signal is inserted into a region out 
of the scan region near a horizontal sync signal. Prefer- 
ably, the CGMS signal is a signal of two or larger bits. 
The electronic watermark information has information of 
either copy free, copy- once- permission, or copy inhi- 
bition. The CGMS signal has information of either copy 
free, copy-once-permission, or copy inhibition. 
[001 0] A recording method according to the invention 
comprises: a step of forming electronic watermark infor- 
mation by embedding copy control information into the 
luminance signal by changing a luminance value in a 
predetermined position of the luminance signal; and a 
step of inserting a CGMS signal having copy control in- 
formation into a region out of a scan region of the video 
signal. 

[0011] A recording method according to the invention 
comprises: a step of calculating a visually durable range 
even when a luminance value of a luminance signal in- 
cluded in a video signal is changed; a step of generating 
electronic watermark information having copy control in- 
formation by changing the luminance value of a lumi- 
nance signal in a predetermined position within the cal- 
culated range; and a step of generating a CGMS signal 
which has copy control information and is inserted into 
a region out of a scan region of the video signal. 
[001 2] A recording method according to the invention 
comprises: a step of calculating a visually durable range 
even when a luminance value of a luminance signal in- 
cluded in a video signal is changed; a step of generating 
electronic watermark information having copy control in- 
formation by changing the luminance value when the lu- 
minance value to be changed of the luminance signal in 
a predetermined position lies within the calculated 
range; and a step of generating a CGMS signal which 
has copy control information and is inserted into a region 
out of a scan region of the video signal. 
[001 3] A reproducing method according to the inven- 
tion for reproducing electronic watermark information 
and a CGMS signal from a video signal including the 
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electronic watermark information in which copy control 
information is embedded by changing a luminance val- 
ue of a luminance signal and the CGMS signal having 
copy control information inserted into a region out of a 
scan region of the video signal from a recording medium 
and for controlling outputting of the video signal, the 
method comprises: a step of detecting the electronic wa- 
termark information; a step of detecting the CGMS sig- 
nal; and a step of stopping the outputting of the video 
signal when the copy control information obtained from 
the electronic watermark information and the copy con- 
trol information obtained from the CGMS signal lacks in 
rationality. Each of the electronic watermark signal and 
the CGMS signal has either copy inhibition information 
or copy-once permission information. Further, the meth- 
od comprises a step of outputting and displaying the vid- 
eo signal by the copy-once permission information ob- 
tained from the electronic watermark information and 
the copy inhibition information obtained from the CGMS 
signal. The method further comprises a step of output- 
ting and displaying the video signal by copy inhibition 
information obtained from the electronic watermark in- 
formation and copy inhibition information obtained from 
the CGMS signal. The method further comprises a step 
of stopping the outputting of the video signal when the 
CGMS signal is not reproduced. 
[0014] A reproducing method of the invention com- 
prises: a step of discriminating the kind of a disk; and a 
step of stopping outputting of the video signal when the 
copy control information obtained from the electronic 
watermark information, the copy control information ob- 
tained from the CGMS signal, and the disk kind infor- 
mation lacks in rationality. The method further compris- 
es a step of outputting the video signal when the disk is 
read only disk, the electronic watermark information is 
a copy-once-permitted signal, and the CGMS signal is 
a recording-once-permitted signal. The method further 
comprises a step of stopping the outputting of the video 
signal when the disk is a recordable disk, the electronic 
watermark information is a copy-once-permitted signal, 
and the CGMS signal is a recording-once-permitted sig- 
nal. 

[0015] A reproduction method of the invention for re- 
producing electronic watermark information and a 
CGMS signal from a video signal including the electronic 
watermark information in which either copy inhibition or 
copy-once-permission is embedded by changing a lu- 
minance value of a luminance signal and the CGMS sig- 
nal having information of either copy inhibition or copy- 
once-permission from a recording medium in order to 
control recording of the video signal, comprises: a step 
of detecting copy control information embedded in the 
electronic watermark information; a step of detecting the 
copy control information from the CGMS signal; a step 
of discriminating whether the copy information embed- 
ded in the electronic watermark information and that in 
the CGMS signal has a rational relation or not; and a 
step of permitting recording of the video signal only 



when the relation is rational. The step of discriminating 
the rational relation discriminates the relation as rational 
from a state where the copy-once-permission informa- 
tion obtained from the electronic watermark information 

s and the copy- once-permission information obtained 
from the CGMS signal is rewritten to copy inhibition in- 
formation. It is discriminated as rational from a state 
where the copy-once-permission information obtained 
from the electronic watermark information is rewritten to 

10 copy inhibition and copy-once-permission information 
obtained from the CGMS signal is rewritten to copy in- 
hibition information. 

[0016] A recording apparatus according to the inven- 
tion comprises: a permissible alteration range calculat- 
es ing circuit for calculating an alternation range of a lumi- 
nance value of a luminance signal included in a video 
signal in accordance with the luminance value; an infor- 
mation embedment processing circuit for embedding 
electronic watermark information having copy control in- 
20 formation by changing the luminance value of the lumi- 
nance signal in a predetermined position within the cal- 
culated permissible alternation range; a generating cir- 
cuit for generating a CGMS signal having copy control 
information; and an adding circuit for adding the CGMS 
25 signal to a region out of a scan region range of the lu- 
minance signal in which the electronic watermark infor- 
mation is embedded. 

[0017] A recording apparatus according to the inven- 
tion comprises: a permissible alteration range calculat- 
30 ing circuit for calculating an alternation range of a lumi- 
nance value of a luminance signal included in a video 
signal in accordance with the luminance value; an infor- 
mation embedment processing circuit for embedding 
electronic watermark information having copy control in- 
35 formation by changing the luminance value of the lumi- 
nance signal when the luminance value of the lumi- 
nance signal in a predetermined position is within the 
calculated permissible alternation range; a generating 
circuitfor generating a CGMS signal having copy control 
40 information; and an adding circuit for adding the CGMS 
signal to a region out of a scan region range of the lu- 
minance signal in which the electronic watermark infor- 
mation is embedded. 

[0018] An apparatus for processing a video signal 
45 having copy control information according to the inven- 
tion for reproducing electronic watermark information 
and a CGMS signal from a video signal including the 
electronic watermark information in which copy control 
information is embedded by changing a luminance val- 
50 ue of a luminance signal and the CGMS signal having 
copy control information inserted into a region out of a 
scan region of the video signal from a recording medium 
in order to control outputting of the video signal, com- 
prises: a circuit for processing the video signal repro- 
55 duced from the recording medium; an electronic water- 
mark detecting circuit; a CGMS signal detecting circuit 
for detecting the CGMS signal; and an output control 
circuit for controlling the video signal processing circuit 
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from the detected electronic watermark information and 
the detected CGIVIS signal. The output control circuit 
controls the video signal processing circuit so as to out- 
put a video signal by copy-once-permission information 
obtained from the electronic watermark information and 
copy inhibition information obtained from the CGMS sig- 
nal. The output control circuit controls the video signal 
processing circuit so as to output the video signal by 
copy inhibition information obtained from the electronic 
watermark information and copy inhibition information 
obtained from the CGMS signal. The output control cir- 
cuit controls the video signal processing circuit so as not 
to output the video signal when the CGMS signal is not 
detected. When the recording medium is a recordable 
medium, the output control circuit controls the video sig- 
nal processing circuit so as not to output the video signal 
by copy-once-permission information obtained from the 
electronic watermark information and copy-once-per- 
mission information obtained from the CGMS signal. 
When the recording medium is a read only medium, the 
output control circuit controls the video signal process- 
ing circuit so as to output the video signal by copy-once- 
permission information obtained from the electronic wa- 
termark information and copy-once-permission informa- 
tion obtained from the CGMS signal. The processing ap- 
paratus has a circuit for discriminating the kind of a disk. 
When an output of the disk kind discriminating circuit is 
a signal indicative of a recordable disk, the output con- 
trol circuit controls the video signal processing circuit so 
as not to output the video signal by copy- once- permis- 
sion information obtained from the electronic watermark 
information and copy-once-permission information ob- 
tained from the CGMS signal. When an output of the 
disk kind discriminating circuit is a signal indicative of a 
read only disk, the output control circuit controls the vid- 
eo signal processing circuit so as to output the video 
signal by copy-once- permission information obtained 
from the electronic watermark information and copy- 
once-permission information obtained from the CGMS 
signal. 

[0019] A processing apparatus according to the in- 
vention comprises a circuit for updating the generation 
of the CGMS signal; and a rewriting and controlling cir- 
cuit which controls outputting of a video signal and con- 
trols whether the video signal can be outputted or not 
by the electronic watermark signal and the CGMS sig- 
nal. The rewriting and controlling circuit outputs the vid- 
eo signal from the rewriting and controlling circuit by 
copy-once-permission information derived from the 
electronic watermark information and copy-once- per- 
mission information derived from the CGMS signal, and 
rewrites copy-once-permission information of the 
CGMS signal to copy inhibition information, or the re- 
writing and controlling circuit outputs the video signal 
from the rewriting and controlling circuit by copy-once- 
permission information derived from the electronic wa- 
termark information and copy-once- permission infor- 
mation derived from the CGMS signal, and rewrites 



copy-once-permission information obtained from the 
electronic watermark information to copy inhibition and 
copy-once-permission information derived from the 
CGMS signal to copy inhibition information. 
5 [0020] A recording and reproducing apparatus ac- 
cording to the invention compares: a recording device 
for recording a video signal having copy control infor- 
mation including a bit for copy control and electronic wa- 
termark information in which a control signal generated 
to by the bit is embedded, and a reproducing device in- 
cluding a detector for detecting the bit when the video 
signal is reproduced and a signal derived from electronic 
water mark for comparing the bit and the signal o ob- 
tained from electronic water mark for outputting video 
IS signal when they have a predetermined relation. Only 
when the electronic watermark information is detected 
and the signal by the directly detected bit indicates one 
generation copy permission, the signal generated by the 
bit generating means is changed, the changed signal, 
20 inputted electronic watermark recording signal and vid- 
eo signal are simultaneously recorded, and the record- 
ing operation after that is inhibited. The bit is rewritten 
to a signal indicative of inhibition only when the bit shows 
copy one generation permission and is recorded simul- 
25 taneously with the electronic watermark recording sig- 
nal and video signal. 

[0021] A reproducing apparatus according to the in- 
vention for reproducing a video signal from a disk on 
which a video signal in which electronic watermark in- 
30 formation is recorded and a bit for copy control is written, 
comprises: electronic watermark information detecting 
means; means for detecting a signal recorded by a bit 
generating means; disk discriminating means for dis- 
criminating the disk; and means for reproducing the vid- 
55 eo signal written in the disk when the disk is discriminat- 
ed as a read only disk by the disk discriminating means 
and the electronic watermark information and the bit in- 
formation coincide with each other. When it is discrimi- 
nated by the disk discriminating means that the disk is 
40 recordable and reproducible and the electronic water- 
mark information coincides with bit information and 
when one generation copy permission of a signal gen- 
erated by bit information generating means is correctly 
changed, the video signal is reproduced. In the case 
45 where the disk is recordable and reproducible, the video 
signal is reproduced only when the electronic watermark 
information is one generation copy permission informa- 
tion and information of the bit generating means is copy 
inhibition information. 
50 [0022] These and other objects, features and advan- 
tages of the invention will be apparent from the following 
more particular description of preferred embodiments of 
the invention, as illustrated in the accompanying draw- 
ings. 

55 

Fig. 1 is a block diagram showing an embodiment 
of a copy control information recording apparatus 
according to the invention; 
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Fig. 2 is a schematic diagram in which brightness 
values of pixels are displayed in a straight line for 
explaining a method of embedding electronic wa- 
termark information; 

Figs. 3A and 3B are schematic diagrams showing 
an embodiment of a television signal to which a 
CGMS signal is added; 

Fig. 4 is a block diagram showing an embodiment 
of a processing apparatus of a video signal having 
copy control information according to the invention; 
Fig. 5 is a block diagram showing another embodi- 
ment of the processing apparatus of the video sig- 
nal having copy control information according to the 
invention; 

Fig. 6 is a block diagram showing further another 
embodiment of the processing apparatus of the vid- 
eo signal having copy control information according 

to the invention; 

Fig. 7 is a block diagram showing further another 
embodiment of the processing apparatus of the vid- 
eo signal having copy control information according 

to the invention; and 

Fig. 8 is a block diagram showing further another 
embodiment of the processing apparatus of the vid- 
eo signal having copy control information according 
to the invention. 

[0023] An embodiment of a electronic watermark in- 
formation recording apparatus according to the inven- 
tion will be described hereinbelow 
[0024] Fig. 1 is a block diagram showing an embodi- 
ment of the electronic watermark information recording 
apparatus according to the invention. In the embodi- 
ment, the luminance of a pixel is changed, thereby em- 
bedding electronic watermark information. 
[0025] In Fig. 1 , a video signal is inputted to an input 
circuit 1 . A luminance signal is picked up from the input 
circuit 1 and is supplied to a permissible alteration range 
calculating circuit 3. The range in which a visual influ- 
ence is little even if the luminance signal is changed is 
calculated based on the luminance signal. When the lu- 
minance signal is largely changed in a part where the 
luminance change is large, the image is not visually 
changed so much. In a part where the luminance 
change is small, however, if a change amount of the lu- 
minance is not small, the change is visually conspicu- 
ous. The permissible alteration range calculating circuit 
3 therefore calculates a permissible alteration range in 
consideration of the above. The calculating circuit 3 can 
be realized by a CPU of a computer. The calculation re- 
sult from the calculating circuit 3 is supplied to an infor- 
mation embedment processing circuit 5. When the sig- 
nal is within the permissible alteration range, a process 
for embedding electronic watermark information into the 
luminance signal by changing the luminance of a video 
signal is performed. The video signal in which the elec- 
tronic watermark information is embedded by changing 
the luminance signal is stored in a memory of the infor- 



mation embedment processing circuit 5 until a process 
of one picture plane is finished. After that, the video sig- 
nal is outputted. In the circuit, the calculating process in 
the permissible alteration change calculating circuit 3 is 
5 executed as follows. 

(1 ) In a part where a change in an edge of an image 
is large, even if the amplitude of an edge signal is 
largely changed, the image is not visually changed 

10 so much. On the contrary, in a part where the 
change in an edge of an image is small, if the am- 
plitude of the edge signal is largely changed, the 
image largely changes visually. 

(2) An image is changed within a range where the 
15 image is not visually changed or a range where 

even if the image is visually changed, the change 
does not disturb audience. 

[0026] As mentioned above, when the electronic wa- 
20 termark information is embedded, although the lumi- 
nance is different from that of the original image, an im- 
age which is not visually different from the original image 
can be obtained. The permissible alteration range cal- 
culating circuit 3 stores the luminance before and after 
25 application of an image process every pixel, confirms 
whether the luminance is within the permissible altera- 
tion range or not, and allows the luminance signal to be 
changed only when the luminance is within the range. 
[0027] The information embedment processing circuit 
30 5 selects a pixel whose luminance is changed among 
the pixels constructing an image. Among the selected 
pixels, with respect to only a pixel whose luminance is 
within the permissible alteration range, the luminance is 
changed to a specific value, thereby embedding infor- 
ms mation. As a result, a video signal in which electronic 
watermark information is embedded is obtained. 
[0028] Reference numeral 7 denotes a copy genera- 
tion management system (CGMS) signal generating cir- 
cuit for generating a CGMS signal of two bits. This 
40 CGMS signal is added together with the video signal in 
which the electronic watermark information is embed- 
ded outputted from the information embedment 
processing circuit 5 and a chrominance signal outputted 
from a chrominance signal circuit 11 by an adding circuit 
45 9 and resultant data is recorded in a recording medium 
(not shown) via an output circuit 12. 
[0029] The luminance changing method in the infor- 
mation embedment processing circuit 5 will be de- 
scribed with reference to Fig. 2. 
50 [0030] Fig. 2 is a schematic diagram showing lumi- 
nance values of pixels in a straight line. In the diagram, 
it is assumed that the value of the luminance of a single 
pixel ranges from 0 to 255. In the embodiment, a value 
of a blank circle on the straight line is luminance which 
55 corresponds to a multiple of 1 6 and corresponds to em- 
bedment information "0". A value of a painted circle cor- 
responds to a value of (a multiple of 16 + 8) and corre- 
sponds to embedment information "1". 
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[0031] Fundamental operation of the information em- 
bedment processing circuit 5 will be first described. In 
order to obtain electronic watermark information, it is 
necessary to change the luminance corresponding to a 
pixel in an image to a nearest blank or painted circle. 
That is, when information desired to be embedded is "0", 
the luminance is changed to a blank circle. When Infor- 
mation desired to be embedded is "1 ", the luminance is 
changed to a painted circle. For example, in the case 
where the luminance of a pixel is a value shown by A, 
that is, 30, when information desired to be embedded is 
"0", the luminance of the pixel is changed to 32 and 
when information desired to be embedded is "1 ", the lu- 
minance is changed to 24. 

[0032] Utilization of a permissible alteration range cal- 
culating circuit 3 will be described. In case of embedding 
the electronic watermark information, there is a case 
such that the change in luminance of a pixel is too large 
and the image visually changes. In order to prevent this, 
it is necessary to set a permissible alteration range in 
which the value of a pixel can be changed. For example, 
in Fig. 2, when it is assumed that the value of the lumi- 
nance A of the pixel is 30 and the permissible alteration 
range of the luminance of the pixel is 26 to 33. In this 
case, when information desired to be embedded is "0", 
there is no problem to change the luminance of the pixel 
to 32 according to the fundamental operation. When the 
information desired to be embedded is "1 ", however, 
since the luminance 24 to which the luminance is sup- 
posed to change is not included in the permissible alter- 
ation range, the luminance is changed to 26 which is the 
nearest to 24 in this case. Alternately, change in lumi- 
nance of the pixel is given up and the luminance of a 
predetermined another pixel is changed. 
[0033] A method of extracting electronic watermark 
information from a watermark inserted image, that is, a 
video signal in which the electronic watermark informa- 
tion is embedded will be described. First, a pixel whose 
luminance value has been changed is selected. Since 
the position of the pixel whose luminance is changed is 
predetermined, the pixel can be selected by a pulse ob- 
tained on the basis of a horizontal sync signal. That is, 
the pixel whose luminance has been changed in accord- 
ance with the same rule as that of the pixel selection in 
the information embedment processing circuit 5 is se- 
lected. 

[0034] The luminance signal is picked up from each 
of the selected pixels. Whether the value is closer to a 
multiple of 16 or (a multiple of 16 + 8), it is discriminated 
that the embedded information is either "0" or "1 ". 
[0035] Since the information embedment processing 
circuit 5 changes the luminance within the permissible 
alteration range, there is a case that the luminance can- 
not be accurately changed to a multiple of 16 or (a mul- 
tiple of 16 + 8). Consequently an error occurs in extrac- 
tion of information. However, the problem can be solved 
by overlappingly embedding the same information to a 
plurality of pixels and extracting the information by de- 



cision by majority. 

[0036] An embodiment of a copy generation manage- 
ment signal will be described with reference to Figs. 3A 
and 3B. 

5 [0037] Fig. 3A is a schematic diagram showing an em- 
bodiment of a television signal in a vertical period in 
which the copy generation management signal is insert- 
ed. Fig. 3B is a partially enlarged diagram of Fig. 3A. 
[0038] In Fig. 3A, copy generation management sig- 

10 nals (abbreviated as CGMS signals) 31 and 35 are in- 
serted in a period out of a scan range in an upper part 
of a picture plane in the seventeenth and eighteenth hor- 
izontal sync periods of a vertical sync signal 32. Conse- 
quently, the CGMS signals 31 and 35 do not usually ap- 

15 pear on the picture plane. Reference numeral 33 de- 
notes a video signal. 

[0039] In Fig. 3B, the CGMS signal 31 is a signal of 

two bits comprising 31a and 31b. In the diagram, refer- 
ence numeral 34 shows an area in which the video sig- 
20 nal is arranged. 

[0040] The television signals shown in Figs. 3A and 
38 are recorded into a recording medium such as optical 
disk or video tape. 

[0041] The CGMS signal has to express three modes 
25 of (1 ) copy free, (2) copy-once-permission, and (3) copy 

inhibition. 

[0042] In case of (2) of copy-once-permission mode, 
the signal has to be rewritten to (3) copy inhibition when 
the signal is copied. This operation is called updating of 

30 copy generation. 

[0043] When the signal is copied in the (3) copy inhi- 
bition mode, the copying operation has to be inhibited. 
For this purpose, each of the CGMS signals 31 and 35 
shown in Figs. 3A and 38 is constructed by a control 

35 signal of two bits. An apparatus for processing electronic 
watermark and CGMS signal provided for a recording 
or reproducing apparatus for copying television signals 
is used to discriminate whether the CGMS signal can 
be reproduced or not. 

40 [0044] The copy generation updating denotes that the 
CGMS signal is rewritten, for example, from bits "10" 
indicative of copy-once-permission to bits "11 " indicative 
of copy inhibition. 

[0045] The above-mentioned electronic watermark 
45 information includes not only original image reproducing 
or recording control information but also information 
clarifying the source of the image. The CGMS signal in- 
cludes information such as copy free, copy-once-per- 
mission, and copy inhibition. In the following description, 
50 both of the information will be called copy control infor- 
mation. 

[0046] We tend to think that it is sufficient to perform 
the copy control by using either a regular CGMS signal 
or electronic watermark information. In case of using 
55 one of the control signals, for example, only the CGMS 
signal, the signal can be easily rewritten. There is a case 
that a control different from a desired copy control is ex- 
ecuted. In a state where the copy generation has to be 
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updated, for example, when the copy generation of the 
CGMS signal is not updated though the signal has been 
copied once, the copy can be performed repeatedly in 
the mode of copy- once- permission. 
[0047] Since the luminance of the luminance signal 
included in a video signal is changed in the electronic 
watermark information, it is difficult to update the copy 
generation of the electronic watermark information. For 
example, when the electronic watermark information 
shows the mode of copy- once-permission, it is difficult 
to change the generation of the signal. Consequently, 
the copy can be performed repeatedly. In this case, by 
updating the copy generation of the CGMS signal, the 
copy can be inhibited. 

[0048] When a circuit for updating the electronic wa- 
termark information is used for a reproducing apparatus 
or a recording apparatus for copying, the copy genera- 
tion of electronic watermark information can be updated. 
In this case, the copy inhibition or reproduction inhibition 
can be more clearly performed in this case. 
[0049] When updating of the copy generation of the 
CGMS signal is neglected although the CGMS signal 
has to be updated, the contents of the electronic water- 
mark information and those of the CGMS signal are the 
same. Consequently, such a state is detected and copy 
or reproduction can be inhibited. 
[0050] In consideration of the cases, the copy control 
using both of the electronic watermark information and 
the CGMS signal has been considered. 
[0051] The copy control using the electronic water- 
mark information and the CGMS signal will be described 
hereinbelow by using a copy control information 
processing apparatus according to the invention shown 
in Fig. 4. 

[0052] Fig. 4 is a block diagram showing an embodi- 
ment of the apparatus for processing a video signal hav- 
ing copy control information according to the invention. 
[0053] In Fig. 4, a disk 40 is a recordable disk such as 
RAM disk or a read only disk such as ROM disk. In case 
of the recordable disk, a digital broadcast signal is re- 
corded in the disk 40. It is assumed that electronic wa- 
termark information with copy-once-permission and a 
CGMS signal with copy-once-permission are recorded 
in the digital broadcast signal. In case of the read only 
disk, electronic watermark information with copy inhibi- 
tion and a CGMS signal with copy inhibition are record- 
ed. A video signal recorded in the disk 40 is picked up 
by an optical pickup 41 and read by a signal reading 
circuit 42, and the video signal is outputted from the read 
signal by a video signal processing circuit 43. 
[0054] Generally, the signal read from the disk 40 has 
been MPEG processed. The MPEG process is can- 
celled by the signal reading circuit 42 and the MPEG 
compressed signal is expanded. That is, the MPEG 
processed signal is outputted at an output terminal 44 
of the signal reading circuit 42 and a signal in which the 
MPEG process is cancelled is outputted at a terminal 
45. The signals at the terminals 44 and 45 are selected 



by a switch 46 and the selected signal is supplied to an 
electronic watermark detecting circuit 47 where the 
electronic watermark information is detected. In the cir- 
cuit of Fig. 4, the switch 46 is provided to show that either 
s the MPEG processed signal or the signal obtained by 
decoding the MPEG processed signal can be inputted 
to the electronic watermark detecting circuit 47. The 
electronic watermark detecting circuit 47 is generally 
connected to either the terminal 44 or 45. 
10 [0055] The video signal is supplied from the video sig- 
nal processing circuit 43 to a CGMS signal detecting cir- 
cuit 48 and the CGMS signals 31 a, 31 b, and 35 recorded 
in the video signal are detected by the circuit 48. 
[0056] The electronic watermark signal and the 
CGMS signal which are detected as mentioned above 
are supplied to an output control circuit 49. In the circuit 
49, the two signals are compared and the rationality of 
them is checked. A display (not shown) for reproducing 
an image or a recording device (not shown) for recording 
20 the video signal picked up from an output terminal 50 is 
connected to the output terminal 50 of the video signal 
processing circuit 43. Reference numeral 51 indicates 
a motor for rotating the disk 40. 
[0057] The contents of the check will be described 
25 hereinbelow. 

[0058] When the disk 40 is a read only disk, copying 
of the recorded contents is, generally, not permitted. The 
electronic watermark information of the read only disk 
is therefore in the copy inhibition mode. Consequently, 
30 in such a case, an output control circuit 49 is controlled 
so that copying is inhibited by the electronic watermark 
information. 

[0059] When the disk 40 is a read only disk and cop- 
ying is permitted once, the CGMS signal is generation 
3S updated while being recorded from the output terminal 
50 into the recording device (not shown). The operation 
will be described hereinafter by using another embodi- 
ment shown in Fig. 7. 

[0060] In case of a recordable disk such as RAM disk, 
40 it can be considered that digital broadcast or the like is 
again copied from a recording medium in which the dig- 
ital broadcast has been recorded primarily. In this case, 
the CGMS signal and electronic watermark information 
each permitting only-once-copying have been inserted 
45 in a general digital broadcast signal. The CGMS signal 
is supposed to be generation updated in the primary re- 
cording and the copy of the signal is supposed to be 
inhibited. 

[0061] When the terminal 50 is connected to a display 
50 and a video signal is reproduced from the recordable 
disk, it is desired to inhibit reproduction when intentional 
alteration is performed to the reproduction or CGMS sig- 
nal. 

[0062] It is supposed that the electronic watermark in- 
55 formation permitting only-once-copying is detected from 
the electronic watermark detecting circuit 47 and the 

generation updated CGMS signal, that is, the CGMS 
signal updated so as to inhibit copying is detected from 
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the CGMS signal detecting circuit 48 on the reproducing 
apparatus side. 

[0063] In this case, since the electronic watermark in- 
formation permitting only-once-copying and the CGMS 
signal having the content of copy inhibition are inputted 
to the output control circuit 49, it is recognized that the 
electronic watermark information and the CGMS signal 
have a rational relation and a signal permitting repro- 
duction is supplied to the video signal processing circuit 
43. In case of recording data to a recordable disk, how- 
ever, the electronic watermark information may be a sig- 
nal indicative of only-once-copying permission of a sig- 
nal in an original image but the CGMS signal has to be 
generation updated. Nevertheless, if the CGMS signal 
remains to permit only- once-copying, it is assumed that 
copying has been performed while the CGMS signal is 
not correctly updated upon recording. 
[0064] In such a case, therefore, it is determined that 
the output control circuit 49 does not execute updating 
operation normally and the output of the circuit 49 is 
stopped. 

[0065] In the case where the CGMS signal is not de- 
tected from the CGMS signal detecting circuit 48 even 
when the electronic watermark information is detected 
by the electronic watermark information detecting circuit 
47, it is regarded that some illegal operation has been 
performed. A signal inhibiting reproduction is supplied 
from the output control circuit 49 to the video signal 
processing circuit 43 and the reproduction of the video 
signal is inhibited. 

[0066] In case of recording a broadcast signal in 
which the electronic watermark information is copy in- 
hibited and the CGMS signal is also copy inhibited into 
the recordable disk by a means, the electronic water- 
mark information of copy inhibition and the CGMS signal 
of copy inhibition are supplied to the output control cir- 
cuit 49. A signal inhibiting reproduction is consequently 
supplied from the circuit 49 to the video signal process- 
ing circuit 43, thereby inhibiting reproduction. 
[0067] When both of the electronic watermark infor- 
mation and the CGMS signal are not detected, copying 
is not inhibited, so that a signal permitting reproduction 
is outputted from the output control terminal. 
[0068] When reproduction of the video signal of the 
disk 40 is permitted, it can be considered to perform re- 
cording by transmitting the signal to the recording appa- 
ratus. In case of copy free, recording can be naturally 
performed. In other case, the CGMS signal is copy in- 
hibited. By detecting the signal, copying is checked. For 
example, when the amplitude of the CGMS signal is set 
to the maximum, an AGC control circuit (not shown) is 
controlled so that the gain of an amplifier becomes the 
minimum by the signal. Consequently, since no signal 
is outputted, copying cannot be performed as a result. 
[0069] When a video signal is reproduced on a dis- 
play, it is sufficient to make the display generate an ex- 
tract pulse for extracting the CGMS signal, thereby ex- 
tracting the CGMS signal and setting so that a gain con- 



trol circuit does not respond to the CGMS signal. 
[0070] The output control circuit 49 performs a repro- 
ducing control by checking the updating result of the 
electronic watermark information and the CGMS signal. 
5 [0071] Fig. 5 is a block diagram showing another em- 
bodiment of the copy control information processing ap- 
paratus according to the invention. In Fig. 5, blocks hav- 
ing the same functions as those in Fig. 4 are designated 
by the same reference numerals. 
[0072] In Fig. 5, a disk kind discriminating circuit 53 
for discriminating whether the disk 40 is a recordable 
RAM disk or a ROM disk is newly provided. The disk 
kind discriminating circuit 53 uses a tracking servo cir- 
cuit provided for an optical disk apparatus. A reproduc- 
tion signal taken from an RF amplifier 54 is supplied to 
a RAM tracking control signal generating circuit 55 and 
a ROM tracking control signal generating circuit 56. 
When an output of the circuit 55 is supplied to an ampli- 
tude detecting circuit 57 and an output of the circuit 56 
is supplied to an amplitude detecting circuit 58, a signal 
having larger amplitude is extracted from the amplitude 
detecting circuit 57 or 58 corresponding to the kind of 
the disk 40 and a signal having smaller amplitude is ex- 
tracted from an output of the amplitude detecting circuit 
which is not corresponding to the kind of the disk 40. 
Consequently, a disk discrimination signal (for example, 
plus or minus signal) according to the kind of the disk 
40 is extracted from an output of the discriminating cir- 
cuit. The disk discrimination signal controls a switch 60, 
thereby connecting the terminal of either the RAM track- 
ing control signal generating circuit 55 or ROM tracking 
control signal generating circuit 56 to a drive circuit 61 . 
An output of the disk discriminating circuit 59 is also sup- 
plied to the output control circuit 49. The output control 
circuit 49 receives the result of disk discrimination. The 
discrimination result of the recordable medium and that 
of the read only medium are different. For example, in 
case of a RAM disk, there is a case such that the elec- 
tronic watermark information can be recorded once and 
the CGMS signal can be also recorded once. In case of 
a RAM disk, however, since a digital broadcast signal 
or the like has been already recorded, generally, the 
electronic watermark information can be recorded once 
when the electronic watermark information is not 
changed and the CGMS signal is generation updated 
and copying is inhibited. When the CGMS signal can be 
recorded once, it can be assumed that some illegal op- 
eration has been performed as mentioned above. The 
ROM disk and the RAM disk have the same information, 
it is necessary to permit reproduction for the ROM disk 
and to inhibit reproduction for the RAM disk. By supply- 
ing the signal discriminating the kind of a disk to the out- 
put control circuit 49, the above can be prevented. 
[0073] Fig. 6 is a block diagram showing further an- 
other embodiment of the apparatus for processing the 
video signal having copy control information according 
to the invention. In Fig. 6, reference numeral 63 denotes 
a disk kind discriminating circuit. The signal indicative 
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of the kind of disk recorded in tine disk 40 is supplied via 
the signal reading circuit 42 to the disk kind discriminat- 
ing circuit 63. The signal indicative of the kind of the disk 
40 obtained from an output of the disk kind discriminat- 
ing circuit 63 is supplied to the output control circuit 49. 
As described by using Fig. 5, the control contents of the 
output control circuit 49 are changed according to the 
kind of the disk 40 as described with reference to Fig. 5. 
[0074] The construction and operation of a circuit 
when a signal reproduced from a reproducing player is 
recorded to a recording disk will be described hereinbe- 
low with reference to Fig. 7. 

[0075] Fig. 7 shows further another embodiment of 
the apparatus for processing a video signal having copy 
control information according to the invention. In the di- 
agram, reference numeral 71 denotes a reproducing 
player. The electronic watermark information included 
in a signal reproduced by the reproducing player 71 is 
detected by the electronic watermark detecting circuit 

47 and is supplied to a copy generation rewriting and 
outputting control circuit 72 for rewriting the copy gen- 
eration of the CGMS signal or the electronic watermark 
information and the CGMS signal in the reproduction 
signal. The CGMS signal included in the reproduction 
signal is detected by the CGMS signal detecting circuit 

48 and supplied to a CGMS signal updating circuit 73. 
The detected CGMS signal is updated in conformity with 
a predetermined rule. 

[0076] According to the predetermined rule, if a de- 
tected signal is a copy-once-permitted signal, the signal 
is converted to a copy inhibition signal. If the detected 
signal is a copy free signal, the signal is not changed. If 
it is a copy inhibition signal, the operation of the record- 
ing circuit is stopped. 

[0077] A generation updated CGMS signal outputted 
from the CGMS signal updating circuit 73 is supplied to 
the copy generation rewriting and outputting control cir- 
cuit 72. The video signal has been supplied to the copy 
generation rewriting and outputting control circuit 72 via 
the signal reading circuit 42 and the video signal 
processing circuit 43. The generation updated CGMS 
signal or the CGMS signal and the electronic watermark 
information is rewritten by the copy generation rewriting 
and outputting control circuit 72 and then recorded onto 
a recordable disk 75 such as a RAM disk via a recording 
circuit 74 constructed by a modulation circuit or the like. 
The copy generation rewriting and outputting control cir- 
cuit 72 checks whether the contents of the electronic wa- 
termark information and the generation updated CGMS 
signal are rational or not. 

[0078] The CGMS signal is generation updated by 
changing a two-bit signal shown by the CGMS signals 
31a and 31b in Fig. 3 from "10" to "11". When the con- 
tents of the electronic watermark information and the 
CGMS signal outputted from the CGMS signal updating 
circuit 73 are not rational in the copy generation rewriting 
and outputting control circuit 72, the recording operation 
is stopped. 



[0079] For example, when the electronic watermark 
information is copy inhibited and the CGMS signal is al- 
so copy inhibited, no video signal is outputted from the 
copy generation rewriting and outputting control circuit 

5 72. When the electronic watermark information is copy 
permitted and the CGMS signal is also copy permitted, 
a video signal is outputted from the copy generation re- 
writing and outputting control circuit 72 and is recorded 
onto the disk 75. 

10 [0080] When the electronic watermark information is 
copy-once-permitted and the CGMS signal has been re- 
written from copy-once-permission to copy inhibition, a 
video signal is outputted from the copy generation re- 
writing and outputting control circuit 72 and is recorded 

15 onto the disk 75. 

[0081] When the electronic watermark information 
has been rewritten from copy-once-permission to copy 
inhibition and the CGMS signal has been rewritten from 
copy- once- permission to copy inhibition, a video signal 

20 is outputted from the copy generation rewriting and out- 
putting control circuit 72 and the recording operation to 
the disk 75 is continued. 

[0082] Assuming that the case where the generation 
updated CGMS signal is rewritten from copy-once-per- 
25 mission to copy inhibition though the electronic water- 
mark information inhibits copying. The CGMS signal is 
newly recorded to a disk which is inherently copy inhib- 
ited and the signal is copy once permitted. 
[0083] When a signal form which should not be inher- 
30 ently used is detected, it is discriminated by the copy 
generation rewriting and outputting control circuit 72 that 
there is no rationality between the two signals and the 
circuit 72 does not output the video signal. 
[0084] Fig. 8 is a block diagram showing further an- 
35 other embodiment of the apparatus for processing the 
video signal having copy control information according 
to the invention. In the block diagram of Fig. 7, a com- 
pressed signal which is not MPEG decoded is supplied 
to the electronic watermark detecting circuit 47 and the 
40 CGMS signal detecting circuit 48. In the block diagram 
of Fig. 8, an MPEG processing circuit 81 is provided and 
a signal obtained by decoding the MPEG compressed 
signal is supplied to the electronic watermark detecting 
circuit 47. The case of recording data onto the disk 75 
45 is different with respect to a point such that the signal is 
again MPEG compressed by an MPEG compression cir- 
cuit 82. However, since other points are the same, the 
description is omitted here. 

[0085] As described, there are two cases; the case 
50 where the electronic watermark information and the 
CGMS signal are detected in the MPEG compressed 
signal, and the case where the electronic watermark in- 
formation and the CGMS signal are detected by using 
the video signal in which the MPEG compression proc- 
55 ess is cancelled. The detection of the electronic water- 
mark information and the process of the CGMS signal 
can be performed by either signal. 
[0086] As mentioned above, according to the inven- 
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tion, the reproduction or recording is permitted when the 
electronic watermark information recorded in an image 
by changing the luminance signal of the video signal and 
the CGMS signal inserted into the video signal have the 
rational relation, thereby enabling copy control with 
more certainty as compared with a case where single 
information is used to be performed. 
[0087] The invention may be embodied in other spe- 
cific forms without departing from the spirit or essential 
characteristics thereof. The present embodiment is 
therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being in- 
dicated by the appended claims rather than by the fore- 
going description and all changes which come within the 
meaning and range of equivalency of the claims are 
therefore intended to be embraced therein. 



Claims 

1. A recording medium in which a video signal, elec- 
tronic watermark information which is embedded in 
said video signal and has copy control information, 
and a CGMS signal for copy control inserted in said 
video signal are recorded. 

2. A recording medium according to claim 1 , said elec- 
tronic watermark information is obtained by chang- 
ing a luminance value of a luminance signal in a pre- 
determined position of said video signal. 

3. A recording medium according to claim 2, wherein 
the luminance value of said luminance signal lies 
within a permissible alteration range. 

4. A recording medium according to claim 1, wherein 
said CGMS signal is inserted into a region out of a 
scan region of said video signal. 

5. A recording medium according to claim 1 , wherein 
said CGMS signal is inserted into a region out of a 
scan region near a horizontal sync signal. 

6. A recording medium according to claim 1 , wherein 
said CGMS signal is a signal of two or larger bits. 

7. A recording medium according to claim 1 , wherein 
said electronic watermark information has informa- 
tion of either copy free, copy-once-permission, or 
copy inhibition. 

8. A recording medium according to claim 1 , wherein 
said CGMS signal has information of either copy 
free, copy-once-permission, or copy inhibition. 

9. A method of recording a video signal, comprising 
the steps of: 



forming electronic watermark information by 
embedding copy control information by chang- 
ing a luminance value in a predetermined posi- 
tion of a luminance signal; 
s inserting a CGMS signal having copy control in- 

formation into a region out of a scan region of 
the video signal; and 

recording said electronic watermark informa- 
tion, said CGMS signal, and said video signal. 

10 

10. A method according to claim 9, wherein said CGMS 
signal is a signal of two or larger bits. 

11. A method of recording copy control information, 
15 comprising the steps of: 

calculating a visually durable range even when 
a luminance value of a luminance signal includ- 
ed in a video signal is changed; 
20 forming electronic watermark information hav- 

ing copy control information by changing the lu- 
minance value of a luminance signal in a pre- 
determined position within said calculated 
range; and 

25 generating a CGMS signal inserted into a re- 

gion out of a scan region of the video signal. 

12. A method according to claim 11, wherein said 
CGMS signal is a signal of two or larger bits. 

30 

13. A method according to claim 11, wherein said 
CGMS signal is inserted into a region out of a scan 
region near a horizontal sync signal. 

35 14. A method of recording copy control information, 
comprising the steps of: 



calculating a visually durable range even if a 
luminance value of a luminance signal included 

40 in a video signal is changed; 

generating electronic watermark information 
having copy control information by changing 
said luminance value when the luminance val- 
ue to be changed of the luminance signal in a 

45 predetermined position is within said calculated 

range; and 

generating a CGMS signal which has copy con- 
trol information and is inserted into a region out 
of a scan region of the video signal. 

50 

15. A method according to claim 14, wherein said 
CGMS signal is a signal of two or larger bits and is 
inserted into a region near a horizontal sync signal 
and outside of a scan region. 

55 

1 6. A method of reproducing a video signal having copy 
control information for reproducing electronic wa- 
termark information and a CGMS signal from a vid- 
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eo signal including said electronic watermark infor- 
mation in which copy control information is embed- 
ded by changing a luminance value of a luminance 
signal and the CGIVIS signal having copy control in- 
formation inserted into a region out of a scan region 
of the video signal in order to control outputting of 
the video signal, the method comprising the steps 
of: 

detecting said electronic watermark informa- 
tion; 

detecting said CGMS signal; and 
stopping outputting of said video signal when 
the copy control information obtained from said 
electronic watermark information and the copy 
control information obtained from said CGMS 
signal lacks in rationality. 

17. A method according to claim 16, wherein each of 
said electronic watermark signal and said CGMS 
signal has either copy inhibition information or copy- 
once permission information. 

1 8. A method according to claim 1 7, further comprising 
a step of outputting and displaying said video signal 
by the copy-once permission information obtained 
from said electronic watermark information and the 
copy inhibition information obtained from said 
CGMS signal. 

19. A method according to claim 17, further comprising 
a step of outputting and displaying said video signal 
by copy inhibition information obtained from said 
electronic watermark information and copy inhibi- 
tion information obtained from said CGMS signal. 

20. A method according to claim 1 6, wherein when said 
CGMS signal is not reproduced, outputting of said 
video signal is stopped. 

21 . A method of reproducing a video signal having copy 
control information for reproducing, from a disk, 
electronic watermark information and a CGMS sig- 
nal from a video signal including said electronic wa- 
termark information in which information of either 
copy inhibition or copy-once permission is embed- 
ded by changing a luminance value of a luminance 
signal and the CGMS signal which is inserted into 
a region out of a scan region of the video signal and 
has information of either copy inhibition or copy- 
once permission in order to control outputting said 
video signal, comprising the steps of: 



the copy control information obtained from said 
electronic watermark information and the copy 
control information obtained from said CGMS 
signal lacks in rationality. 

5 

22. A method according to claim 21 , further comprising 
a step of outputting said video signal when said disk 
is a read only disk, said electronic watermark infor- 
mation is a signal of copy-once-permission, and 

10 said CGMS signal is a signal of record-once-per- 
mission. 

23. A method according to claim 21 , further comprising 
a step of stopping the outputting of said video signal 

15 when said disk is a recordable disk, said electronic 
watermark information is a signal of copy- once- 
permission, and said CGMS signal is a signal of 
record- once-permission. 

20 24. A method of reproducing a video signal having copy 
control information for reproducing, from a record- 
ing medium, electronic watermark information and 
a CGMS signal from a video signal including said 
electronic watermark information in which informa- 

25 tion of either copy inhibition or copy-once-permis- 
sion is embedded by changing a luminance value 
of a luminance signal and the CGMS signal which 
is inserted into a region out of a scan region of the 
video signal and has information of either copy in- 

30 hibition or copy-once-permission in order to control 
outputting of said video signal, the method compris- 
ing the steps of: 

detecting copy control information embedded 
35 in said electronic watermark information; 

detecting the copy control information from said 
CGMS signal; 

discriminating whether the copy information 
embedded in said electronic watermark infor- 
40 mation and that in the CGMS signal has a ra- 

tional relation or not; and 
permitting recording of said video signal only 
when the relation is rational. 

45 25. A reproduction method according to claim 24, 
wherein the step for discriminating said rational re- 
lation discriminates the relation as rational from a 
state where copy-once-permission information ob- 
tained from said electronic watermark information 

50 and copy- once-permission information obtained 
from said CGMS signal is rewritten to copy inhibition 
information. 



detecting said electronic watermark informa- 
tion; 

detecting said CGMS signal; 
discriminating the kind of said disk; and 
stopping outputting of said video signal when 



26. A method according to claim 24, wherein the step 
55 of discriminating said rational relation discriminates 
the relation as rational from a state where copy- 
once- permission information obtained from said 
electronic watermark information is rewritten to 
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copy inhibition information and copy-once-permis- 
sion information obtained from said CGMS signal is 
rewritten to copy inhibition information. 

27. An apparatus for recording copy control informa- 
tion, comprising: 

a permissible alteration range calculating cir- 
cuit for calculating an alternation range of a lu- 
minance value of a luminance signal included 
in a video signal in accordance with said lumi- 
nance value; 

an information embedment processing circuit 
for embedding electronic watermark informa- 
tion having copy control information by chang- 
ing the luminance value of the luminance signal 
in a predetermined position within said calcu- 
lated permissible alternation range; 
a generating circuit for generating a CGMS sig- 
nal having copy control information; and 
an adding circuit for adding said CGMS signal 
to a region out of a scan region of the luminance 
signal in which said electronic watermark infor- 
mation is embedded. 

28. An apparatus according to claim 27, wherein said 
generating circuit generates the CGMS signal con- 
structed by a signal of two or larger bits. 

29. An apparatus for recording copy control informa- 
tion, comprising: 

a permissible alteration range calculating cir- 
cuit for calculating an alternation range of a lu- 
minance value of a luminance signal included 
in a video signal in accordance with said lumi- 
nance value; 

an information embedment processing circuit 
for embedding electronic watermark informa- 
tion having copy control information by chang- 
ing the luminance value of said luminance sig- 
nal when the luminance value of the luminance 
signal in a predetermined position is within said 
calculated variable range; 
a generating circuit for generating a CGMS sig- 
nal having copy control information; and 
an adding circuit for adding said CGMS signal 
to a region out of a scan region range of said 
luminance signal in which said electronic wa- 
termark information is embedded. 

30. An apparatus according to claim 29, wherein said 
generating circuit generates a CGMS signal con- 
structed by a signal of two or larger bits. 

31. An apparatus for processing a video signal having 
copy control information for reproducing from a re- 
cording medium electronic watermark information 



and a CGMS signal from a video signal including 
said electronic watermark information in which copy 
control information is embedded by changing a lu- 
minance value of a luminance signal and the CGMS 
s signal having copy control information inserted into 
a region out of a scan region of the video signal in 
order to control outputting of the video signal, the 
apparatus comprising: 

a circuit for processing said video signal repro- 
duced from said recording medium; 
an electronic watermark detecting circuit; 
a CGMS signal detecting circuit for detecting 
said CGMS signal; and 

an output control circuit for controlling said vid- 
eo signal processing circuit from said detected 
electronic watermark information and said de- 
tected CGMS signal. 

32. An apparatus for processing a video signal having 
copy control information for reproducing from a re- 
cording medium electronic watermark information 
and a CGMS signal from a video signal which in- 
cludes said electronic watermark information in 
which information of copy inhibition or copy-once- 
permission is embedded by changing a luminance 
value of a luminance signal and the CGMS signal 
which is inserted in a region out of a scan region of 
the video signal and has information of either copy 
inhibition or copy-once-permission in order to con- 
trol outputting of the video signal, the apparatus 
comprising: 

a video signal processing circuit for processing 
said video signal read from said recording me- 
dium; 

an electronic watermark information detecting 
circuit for detecting said electronic watermark 

information; 

a CGMS signal detecting circuit for detecting 
said CGMS signal; and 

an output control circuit for receiving an output 
of said electronic watermark information de- 
tecting circuit and an output of said CGMS sig- 
nal detecting circuit and on/off controlling the 
outputting of the video signal of said video sig- 
nal processing circuit. 

33. An apparatus according to claim 32, wherein said 
output control circuit controls said video signal 
processing circuit so as to output a video signal by 
copy-once-permission information obtained from 
said electronic watermark information and copy in- 
hibition information obtained from said CGMS sig- 
nal. 

34. An apparatus according to claim 32, wherein said 
output control circuit controls said video signal 
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processing circuit so as to output said video signal 
by copy inhibition infornnation obtained from said 
electronic watermark information and copy inhibi- 
tion information obtained from said CGMS signal. 

35. An apparatus according to claim 32, wherein said 
output control circuit controls said video signal 
processing circuit so as not to output said video sig- 
nal when said CGMS signal is not detected. 

36. An apparatus according to claim 32, wherein when 
said recording medium is a recordable medium, 
said output control circuit controls said video signal 
processing circuit so as not to output said video sig- 
nal by copy-once-permission information obtained 
from said electronic watermark information and 
copy- once-permission information obtained from 
said CGMS signal. 

37. An apparatus according to claim 32, wherein when 

said recording medium is a read only medium, said 
output control circuit controls said video signal 
processing circuit so as to output said video signal 
by copy-once-permission information obtained 
from said electronic watermark information and 
copy- once- permission information obtained from 
said CGMS signal. 

38. An apparatus for processing a video signal having 
copy control information for reproducing from a re- 
cording medium electronic watermark information 
and a CGMS signal from a video signal which in- 
cludes said electronic watermark information in 
which copy control information is embedded by 
changing a luminance value of a luminance signal 
and said CGMS signal having copy control informa- 
tion inserted into a region out of a scan region of the 
video signal in order to control outputting of said vid- 
eo signal, comprising: 

a circuit for processing said video signal repro- 
duced from said recording medium; an elec- 
tronic watermark information detecting circuit 
for detecting said electronic watermark infor- 
mation; a CGMS signal detecting circuit for de- 
tecting said CGMS signal; an output control cir- 
cuit for controlling said video signal processing 
circuit on the basis of said detected electronic 
watermark information and said detected 
CGMS signal; and a circuit for discriminating 
the kind of a disk. 

39. An apparatus according to claim 38, wherein when 
an output of said disk kind discriminating circuit is 
a signal indicative of a recordable disk, said output 
control circuit controls said video signal processing 
circuit so as not to output said video signal by copy- 
once-permission information obtained from said 



electronic watermark information and copy-once- 
permission information obtained from said CGMS 
signal. 

5 40. An apparatus according to claim 38, wherein when 
an output of said disk kind discriminating circuit is 
a signal indicative of a read only disk, said output 
control circuit controls said video signal processing 
circuit so as to output said video signal by copy- 

10 once- permission information obtained from said 
electronic watermark information and copy-once- 
permission information obtained from said CGMS 
signal. 

15 41. An apparatus for processing a video signal having 
copy control information for reproducing from a re- 
cording medium electronic watermark information 
and a CGMS signal from a video signal which in- 
cludes said electronic watermark information in 
20 which information of either copy inhibition or copy- 
once-permission is embedded by changing a lumi- 
nance value of a luminance signal and said CGMS 
signal which is inserted into a region out of a scan 
region of the video signal in order to control output- 
25 ting of the video signal, the apparatus comprising: 

a processing circuit for processing said video 
signal read from said recording medium; 
a circuit for detecting said electronic watermark 
30 information; 

a circuit for detecting said CGMS signal; 
a circuit for updating the generation of said de- 
tected CGMS signal; and 
a rewriting and controlling circuit to which out- 
35 puts of said electronic watermark information 

detecting circuit, said copy generation updating 
circuit, and said video signal processing circuit 
are supplied, rewrites the copy generation, and 
controls outputting of said video signal, 
40 wherein outputting of said video signal is con- 

trolled by said electronic watermark signal and 
said CGMS signal. 

42. An apparatus according to claim 41, wherein said 
45 rewriting and controlling circuit allows said video 

signal to be outputted from said rewriting and con- 
trolling circuit by copy-once-permission information 
derived from said electronic watermark information 
and copy-once-permission information derived 
50 from said CGMS signal and allows the copy-once- 
permission information of said CGMS signal to be 
rewritten to copy inhibition information. 

43. An apparatus according to claim 41 , wherein said 
55 rewriting and controlling circuit allows said video 

signal to be outputted from said rewriting and con- 
trolling circuit by copy-once-permission information 
derived from said electronic watermark information 
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and copy-once-permission information derived 
from said CGIVIS signal and allows the copy-once- 
permission information obtained from said electron- 
ic watermarl^ information to be rewritten to copy in- 
hibition and the copy- once- permission information s 
of said CGMS signal to copy inhibition information. 

44. A recording and reproducing apparatus comprising 
means for comparing a signal generated by a bit 
generating means directly detected when a video 10 
signal is reproduced with a detected signal from 
electronic watermark information embedded in said 
video signal and outputting the video signal only 
when the signals have a predetermined relation in 
order to process said video signal having copy con- is 
trol information formed by said bit generating 
means for copy control and means for embedding 

a control signal as electronic watermark information 
generated by said bit generating means. 

20 

45. An apparatus according to claim 44, further com- 
prising: 

means for detecting said electronic watermark 
information and changing the signal generated 25 
by said bit generating means only when the di- 
rectly detected signal generated by said bit 
generating means shows copy-once-permis- 
sion; and 

means for simultaneously recording said 30 
changed signal, said inputted electronic water- 
mark recording signal and an image signal and 
inhibiting recording after that. 

46. An apparatus according to claim 45, wherein only 3S 
when the signal generated by said bit generating 
means shows copy-once-permission, the signal is 
rewritten to a signal of recording inhibition, and the 
rewritten signal is simultaneously recorded with 
said inputted electronic watermark recording signal 40 
and said video signal. 

47. A reproducing apparatus for reproducing a video 
signal from a disk on which a video signal in which 
electronic watermark information is recorded and 45 
bit generating means for copy control are written, 
comprising: 



26 

tion and the information generated by said bit 
generating means coincide with each other. 

48. A reproducing apparatus for reproducing a video 
signal from a disk on which a video signal in which 
electronic watermark information is recorded and 
bit generating means for copy control are written, 
comprising: 

electronic watermark information detecting 
means; 

means for detecting a signal recorded by the bit 

generating means; 

disk discriminating means for discriminating 
said disk; and 

means for reproducing said video signal when 
said disk is discriminated as a recordable and 
reproducible disk by said disk discriminating 
means, said electronic watermark information 
and said bit generating means coincide with 
each other, and copy-once-permission of the 
signal generated by said bit generating means 
is correctly changed. 

49. An apparatus according to claim 48, further com- 
prising means for performing reproduction only 
when said disk is recordable and reproducible, said 
electronic watermark information is one generation 
copy permitted information, and information of said 
bit generating means is copy inhibition. 

50. An apparatus according to claim 48, wherein said 
bit generating means is multiplexed on said video 
signal. 
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electronic watermark information detecting 
means; 50 
means for detecting a signal recorded by the bit 

generating means; 

disk discriminating means for discriminating 
said disk; and 

means for reproducing said video signal written ss 
in said disk when said disk is discriminated as 

read only disk by said disk discriminating 
means and said electronic watermark informa- 
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